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Oil palm (Elaeis guineensis) is the main commodity crop in Malaysia. Oil palm is the 
second largest producer of vegetable oil in world vegetable oil markets with revenue 
of RM28.6 billion. Storage oil derived from oil palm contains 50% saturated, 40% 
unsaturated fatty acids and 10% polyunsaturated fatty acids. The oleoyl Co-A 
desaturase (FAD2; E.C 1.3.1.35) is involved in the production of polyunsaturated 
fatty acids. The enzyme utilizes oleic acid (C18:1) to produce linoleic acid (C18:2) by 
adding the second double bond at the 12th carbon of oleic acid. As high levels of oleic 
acid are often desirable for industrial applications, genetic manipulation via antisense 
technology and seed-specific suppression can be attempted to silence this gene, to 
manipulate the level of oleic acid to suit various downstream applications. 
 
In this study, two specific primers (PD1As and PD2) were designed based on the 
conserved region of FAD2 sequences from other plant species. A partial gene of 350 
bp in length was amplified and the partial region has a high percentage of sequence 
identities (91%) with other FAD2 genes from various plant species such as Brassica 
campestris, Brassica rapa and Crepis palaestina. The complete sequence, designated 
EgFAD2, which is 1510 bp in length, consisting of 391 amino acids in its open 
 iv
reading frame was obtained via rapid-amplification of cDNA ends – polymerase 
chain reaction (RACE-PCR). The polypeptide carried three histidine clusters that 
were conserved among the desaturase genes. The deduced amino acid sequences 
showed significant identity to other plant FAD2 proteins such as Oryza sativa (75%), 
Glycine max (72%) and Punica granatum (71%).  In addition it has the aromatic 
residues (-YNNTL) at the C-terminus similar to other gene targeted to be expressed 
in endoplasmic reticulum. 
 
Northern blot was carried out to analyze the expression profile of this gene in various 
tissues of oil palm. The oil palm oleoyl-CoA desaturase gene was highly expressed at 
the later stages of mesocarp tissue development (15-, 17- and 20- week after anthesis) 
with the strongest signal at week-15. The expression of the transcript correlated with 
the levels of linoleic acid deposited in the mesocarp as the fatty acids begin to 
accumulate in mesocarp tissues at week-15. The results also showed that the gene 
plays an important role for oil storage as the oil deposition starts at week-15 in the 
oil-bearing tissue. Southern analysis indicated the existence of at least two to four 
copies of oleoyl-CoA desaturase gene in the oil palm genome. The open reading 
frame of the oil palm oleoyl-CoA desaturase was expressed as a fusion protein in E. 
coli. The expected size of 44 kDa was obtained. However, the expression construct 
had to be further confirmed. In a conclusion, the findings of this study could aid the 
development of high oleic trait in oil palm by manipulating the full-length gene of 
oleoyl-CoA desaturase and will serve as an initial step for future biochemical 
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Kelapa sawit (Elaeis guineensis) adalah tanaman komoditi utama di Malaysia. Sawit 
merupakan pengeluar minyak sayuran kedua terbesar dalam pasaran minyak 
tumbuhan dunia dan telah menyumbang sebanyak RM 28.6 bilion kepada ekonomi 
negara. Minyak sawit terdiri daripada 50% minyak tepu, 40% minyak monotaktepu 
dan 10% minyak politaktepu. Oleoil-KoA desaturase (FAD2; EC 1.3.1.35) terlibat di 
dalam tindakbalas penghasilan minyak tak tepu di mana ia mengkatalisis tindakbalas 
penghasilan asid linoleik (C18:2) daripada asid oleik (C18:1) melalui penambahan 
ikatan ganda dua yang kedua pada rantai karbon yang ke-12 asid oleik. Oleh kerana 
permintaan yang tinggi terhadap asid oleik di dalam industri oleokimia, manipulasi 
genetik melalui teknologi ‘antisense’ dan ‘seed-specific supression’ boleh 
dilaksanakan bagi menghalang aktiviti enzim ini.  
 
Di dalam kajian yang dijalankan, dua pencetus spesifik (PD1As dan PD2) telah 
direka berdasarkan kepada jujukan oleoil-KoA desaturase yang terpulihara daripada 
tumbuhan lain. Jujukan separa lengkap sepanjang 350 bp, telah diamplifikasi melalui 
tindakbalas rantai polimerase dengan menggunakan cDNA tisu mesokarpa sebagai 
templat. Jujukan separa tersebut mempunyai peratusan homologi yang tinggi (91%) 
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dengan jujukan gen oleoil-KoA desaturase tumbuhan yang lain seperti Brassica 
camprestis, Brassica rapa dan Crepis palaestina. Melalui analisis amplifikasi hujung 
cDNA dan tindakbalas rantai polimerase (RACE-PCR), jujukan lengkap oleoil-KoA 
desaturase telah berjaya dipencilkan daripada kelapa sawit. Jujukan ini mengandungi 
1510 bp jujukan nukleotida dan mengkodkan 391 asid amino pada rangka bacaan 
terbuka. Polipeptida bagi gen ini mengandungi tiga kotak histidin yang terpulihara 
antara gen desaturase daripada tumbuhan lain. Analisis jujukan asid amino EgFAD2 
melalui pangkalan data BLAST menunjukkan identiti yang signifikan diperoleh 
berbanding gen oleoil-KoA desaturase tumbuhan yang lain seperti Oryza sativa 
(75%), Glycine max (72%) dan Punica granatum (71%). Tambahan pula, jujukan asid 
amino oleoil-KoA desaturase mengandungi residu-residu aromatik pada terminal-C (-
YXXTL) dan mempunyai persamaan dengan gen-gen sasaran yang diekspreskan di 
retikulum endoplasma. 
 
Analisa dekapan Northern terhadap pelbagai tisu kelapa sawit menunjukkan 
pengekspresan yang tinggi dapat dikesan pada tisu mesokarpa pada usia yang lewat 
iaitu pada minggu ke-15, -17 dan -20 minggu selepas pendebungaan. Oleh kerana itu, 
dapat disimpulkan bahawa kadar pengekspresan EgFAD2 berkait rapat dengan 
pengumpulan asid lemak di dalam mesokarpa kerana pengumpulan asid lemak juga 
bermula pada minggu ke-15 tisu mesokarpa. Analisa dekapan Southern pula 
mendapati terdapat sekurang-kurangnya dua hingga empat salinan gen oleoil-KoA 
desaturase kelapa sawit hadir di dalam genom sawit. Rangka bacaan terbuka gen 
oleoil-KoA desaturase sawit telah di ekspreskan dengan banyak dalam bentuk protein 
gabungan di dalam E. coli. Saiz protein gabungan yang dijangka ialah 44kDa berjaya 
diperolehi. Melalui manipulasi jujukan lengkap oleoil-KoA desaturase yang 
diperolehi, kelapa sawit yang mengandungi peratusan asid oleik yang lebih tinggi 
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daripada nilai biasa dapat dihasilkan dan ia dapat dijadikan sebagai rujukan untuk 
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